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Numerical analysis of inner flow field

for an impulse turbine

Yan Junfeng, Lu Wanruo
(Xi‘an Aerospace Propulsion Institute, Xian 710100, China)

Abstract: The numerical analysis of the inner flow field using Numeca is presented at the dif-
ferent work points for an impulse turbine. The changes of the aerodynamic parameters, the mass flow
and the isentropic efficiency have been investigated in detail. It can be concluded that the flow field
in the impulse turbine is very complicated. High Mach number in turbine stator outflow results in a
bigger loss of shocks. Airflow separation is serious on the trailing edge of turbine rotor, which is
caused by smaller outlet velocity of impulse turbine in low reaction degree conditions. The results
show that the numerical analysis data are in agreement with the experimental data.
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Tab.2 Aerodynamic parameters
I A A B C D
ADDHK 0.171 0.172 0.172 0.172
i O DY 1.254 1.235 1.347 1.251
HFADDHB (LX) 1.2350.961 1.217/0.850 1.315/1.080 1.231/0.886
i 0 5B (A3 /HERT) 0.685/0.818 0.868/1.027 0.856/0.982 0.863/1.018
ADBE 1 1 1 1
BTHOME 0.891 0.895 0.873 0.892
BFAOREEM/AER) 08630617 0.869/0.565 0.828/0.61 0.864/0.573
WO g (A3t AR ) 0.409/0.469 0.353/0.424 0.383/0.448 0.357/0.428
BE 0.303 0215 0.240 0219
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Fig.2 Isentropic Mach number distributions
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Fig.3 Relative Mach number distributions of stator
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Fig.4 Relative Mach number distributions of rotor
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